The chemistry of condensed heterocycles, such as substituted phenanthridines, has occupied an extremely important niche within the family of six-membered ring heteroaromatics. They play a central role in numerous molecules of established pharmaceutical activities, which includes dopamine D1 and anti-tumor drugs. 1 Due to an appreciable fluorescence quantum yield, these compounds also have good potential to act as dyes. 2 6-Ketomethyl phenanthridines, as acylated derivatives of 6methyl phenanthridine, belong to the enaminones category, and like other enaminones can appear in various tautomeric forms. 3 Interest to detect the dominance tautomeric form of these compounds in the solid state prompt us to study the single crystal of the title compound I (Fig. 1 ) as a sample using X-ray crystallography.
The chemistry of condensed heterocycles, such as substituted phenanthridines, has occupied an extremely important niche within the family of six-membered ring heteroaromatics. They play a central role in numerous molecules of established pharmaceutical activities, which includes dopamine D1 and anti-tumor drugs. 1 Due to an appreciable fluorescence quantum yield, these compounds also have good potential to act as dyes. 2 6-Ketomethyl phenanthridines, as acylated derivatives of 6methyl phenanthridine, belong to the enaminones category, and like other enaminones can appear in various tautomeric forms. 3 Interest to detect the dominance tautomeric form of these compounds in the solid state prompt us to study the single crystal of the title compound I (Fig. 1 ) as a sample using X-ray crystallography.
6-Methylphenanthridine was synthesized using one of the reported procedures. 4 The second set of synthesis involves an efficient one-pot method, which is a condensation of 6methylphenanthridine with ethyl 4-chlorobenzoate in dry Et2O under an argon atmosphere. 3 Single yellow crystals of I were obtained from a solution of chloroform after slow evaporation at room temperature. A single crystal of the title compound with dimensions of 0.4 × 0.2 × 0.2 mm was chosen for an X-ray diffraction study. The crystal and experimental details are given in Table 1 . The data were collected on a Bruker SMART CCD area-detector diffractometer with Mo Kα radiation.
The intensities were integrated from several series of exposures, each exposure covering 0.3˚ in ω, and the total data set being almost a sphere. Absorption corrections were applied, based on multiple and symmetry-equivalent measurements. The structure was solved by direct methods using SHELXTL-2000. The structure was refined by full-matrix least squares on weighted Table 1 Crystal data and structure refinement for the title compound geometrically idealized positions and constrained to ride on their parent atoms, with Uiso(H) = 1.1Ueq(C). An ORTEP diagram of the title compound is given in Fig. 2 , which shows the title compound appearing in the enaminone tautomeric form in the crystal lattice. Table 2 gives selected bond lengths and bond angles.
In the structure of the title compound I, the intra-molecular N-H·O hydrogen bond causes to the exocyclic double bond to have an E configuration ( Table 3 ). Due to π-delocalization in the enaminone moiety, the C(13)-C(14) bond length (1.392(3)Å) is longer than the normal C=C double-bond lengths (1.34 Å), and the C(14)-C(15) bond length (1.411(3)Å) is shorter than the normal C-CO single-bond lengths (compared with the C(15)-C(16) bond length (1.497(3)Å)). Also, the C=O bond length (1.269(2)Å), like related bonds in some enaminones, 5 is longer than the carbonyl bond length in a πconjugative system. 6 Because of this conjugation, the nitrogen, C(13), C(14) and C(15) atoms are almost coplanar (the torsion angle N-C(13)-C(14)-C(15) is equal to -2.29˚). Of course, due to the more resonance interaction of non-bonding electrons on the nitrogen atom with the π system of the C=C-C=O moiety relative to the aromatic ring, the N-C(13) bond length (1.351(2)Å) is shorter than N-C(1) (1.383(2)Å).
Based on these observations, it can be concluded that the enamino ketone tautomer of 6-ketomethyl phenanthridines I is the most stable tautomer because of both the intra-molecular N-H·O hydrogen bond and the contribution of the mesomer I′ ( Fig. 1 ). These are also effective factors that can repair a loss of the aromaticity of the phenanthridine moiety. Table 2 Selected bond lengths (Å) and bond angles (°) for I Table 3 Intra and intermolecular hydrogen bonds and D-H···A interactions for I (Å, °)
D-H···A d(D-H) d(H···A) d(D···A) ∠DHA
Symmetry transformation used to generate equivalent atoms: # 1-x, 2-y, 1-z. 
